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ABSTRACT
This study originated with a desire to know how certain recom­
mended herd management practices influenced milk quality parameters 
and production levels on farms in Bienville, Claiborne, Jackson, 
Lincoln, Union and Webster Parishes.
Objectives for this study were to determine:
1. The relationship between selected socio-economic factors 
associated with producers and the quality of milk produced.
2. Levels of adoption and continued use of recommended 
management practices.
3. The relationships between certain herd management 
practices, bacteria, and somatic cell content of 
herd milk.
4. The relationship between measures of milk quality and 
the adoption of recommended practices.
5. The relationship between adoption of recommended 
management practices and level of milk production.
6. The relationship between milk production and milk 
quality parameters.
Methodology
The population consisted of 72 dairy farmers. A sample of 
50 farmers was randomly selected.
Data included oval tube counts for monthly bacteria level, 
WMT scores for somatic cell level, and milk production reports. 
The multiple regression procedure was used to study relationships 
between dependent and independent variables. Simple linear cor­
relation was used to study the association among levels of milk 
production, bacteria count and somatic cell count.
Findings
1. The average age of farmers was 41.6 years.
2. The average level of education was 14.02 years.
3. Average time in business was 12.7 years.
4. Average herd size was 107 milking cows and 27 dry cows.
5. Production averaged 9,000 pounds of milk per cow per year.
6. Mien bacteria and somatic cell level increased, produc­
tion decreased; conversely, when bacteria and somatic
cell level decreased, production increased.
7. Cows were milked with an average of 1.7 milking machines
per worker in the milking parlor.
8. Socio-economic factors of age, education, years in dairy­
ing, herd size, and number of milking machines per worker 
showed no statistically significant relationship with
bacteria level, somatic cell level or milk production.
9. Farmers adopted and continued use of selected production 
practices in the following order: dip teats after each
milking, sanitize udders before milking, dry udders be­
fore milking, use single service towels, treat all 
quarters at drying off, sanitize teat cups between cows, 
service the milking system every six months, and screen 
for mastitis.
10. Statistically significant relationships were observed 
between bacteria level, somatic cell level, and the 
management practices, screen for mastitis, sanitize 
udders before milking, sanitize teat cups between cows, 
and service the milking system every six months.
11. Adopters and non-adopters of selected management prac­
tices were fairly evenly distributed through all milk 
quality groups.
12. Correlations between bacteria level, somatic cell level 
and production in successive periods were not statisti­
cally significant.
From the findings in this study certain conclusions were drawn 
which have implications for Extension Education work in the North 
Central Extension Area of Louisiana.
1. Dairy farmers are fairly homogenous in socio-economic 
make-up.
ix
2. Teaching efforts should emphasize management practices 
found to be at lower levels of adoption and continued use.
3. Use of recommended practices resulted in lower levels of 
bacteria and somatic cells in herd milk.
4. Farmers who follow recommended management practices re­
ceive greater returns through higher levels of milk 
production.
5. Bacteria and somatic cell level in herd milk are inversely 
related to the level of milk production.
x
CHAPTER I
The Setting and Study Problem
Situation
The Smith-Lever Act of 1914 created the Cooperative Extension 
Service by which practical information could be taken from the land- 
gfant colleges and the Department of Agriculture to the people in 
their local environment. The Act insured the educational nature of 
the new agency by making Cooperative Extension a third branch of the 
land-grant college system. Extension thus became a unique American 
innovation in education.
The Louisiana Cooperative Extension Service develops and 
executes educational programs for people involved in the various 
agricultural enterprises of the state. Among these are programs for 
dairy farmers directed toward management practices that influence 
production of high quality milk. Efforts are made to reach specific 
educational goals and bring about change in the dairy industry 
through the adoption of technology.
Against the backdrop of historical evolution and change in our 
society, the joint USDA-NASULGC report "A People and A Spirit,"
(30) developed recommendations for the future based upon public 
needs and the capability of Cooperative Extension to serve those 
needs. They are broad objectices which help people attain:
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1. Increased ability in maintaining more efficient farms.
2. Increased ability in acquiring higher income and higher 
levels of living on a continuous basis.
3. Increased competency and willingness by both adults 
and youth to assume leadership and citizenship re­
sponsibilities.
4. Increased ability and willingness to undertake organized 
group action when such will contribute effectively to 
improving their welfare.
Extension dairy project workers have developed educational 
cctives for Louisiana dairy farmers as follows:
1. Increase the number of dairy farmers using feeding 
programs which provide an adequate amount of bal­
anced ration for increasing production per cow.
2. Increase the use of sound management techniques for 
all dairy farmers to maximize net farm income.
3. Increase the number of dairy farmers belonging to 
their respective regional and statewide coopera­
tives and organizations.
4. Increase the efficiency of all dairy fanners so they 
can produce quality milk to meet minimum health 
requirements and market their product at premium 
prices.
5. Increase the number of dairy farmers receiving edu­
cational infonnation, particularly young daily fanners.
It is obvious that a system of views developed by an author 
cannot be a universal one. Many questions asked here may provoke 
some debate which will provide a basis for new discoveries. This 
is important because the teclmology applicable to dairy fanning is 
expanding at an accelerating pace. The relationships between mea­
sures of milk quality and recommended management practices influenc­
ing milk quality are distinguished by complexity. It includes the 
interaction between a large biological organism, the dairy cow, a 
milking system and a multi factor complex of environment and equip­
ment further complicated by the participation of man. The primary 
task is to motivate the dairy farmer to employ recommended tech­
nology which has been proven by research to make the system function 
with maximum efficiency and profitability.
Statement of the Problem
The relationships that exist between measures of milk quality 
and dairy herd management practices influence the level of milk 
production. The economic value of existing relationships may be 
indicators of profit or loss. Extension teaching efforts are 
directed to adoption of recommended farm management practices that 
influence those relationships.
Dairy fanners must develop a consciousness of the economic 
importance of recommended dairy herd management practices and their 
relationships with milk quality levels. It is essential that dairy
farmers adopt and continue using recommended farm management prac­
tices to obtain optimum milk production.
Purpose of the Study
This study originated with a desire to know the importance of 
recommended farm management practices and the existing relation­
ships with milk quality. Specific objectives of the study are as 
follows:
1. To determine the relationship between selected socio­
economic factors of producers and the quality of milk 
produced.
2. To determine the level of adoption of recommended 
management practices.
3. To determine the relationships between certain herd 
management practices and the bacteria and somatic 
cell content of herd milk.
4. To determine the relationship between measures of milk 
quality and the adoption of recommended management 
practices,
5. To determine the relationship between adoption of recom­
mended management practices and levels of milk production.




This study considers relationships existing on dairy farms 
between adoption of recommended farm management practices and milk 
quality. A review of some conditions related to these factors 
is necessary for a comprehensive analysis and interpretation of 
the findings.
Modem agriculture is a challenge as much to the intellect 
as to physical effort. Consequently, education is germane to 
progress in this segment of society. Bertrand (5) defines society 
as "A group of people having similar and shared goals and expec­
tations." The group in this study consists of 50 dairy farmers in 
the North Central Louisiana parishes of Claiborne, Bienville, Jack­
son, Lincoln, Union and Webster.
Practice Adoption
Holloway (27) studied the perceived attributes of an innova­
tion and reported results that were in agreement with the findings 
of Rogers and Shoemaker (59). Both studies showed the rate of 
adoption was influenced by:
A. The perceived attributes of the innovation
1. their relative advantage









C. The communication channel
1. mass media
2. interpersonal
D. The nature of the social system
1. modern or traditional norms
2. degree of communication integration
E. The extent of change agent promotion effort
Lionberger (37) and Hall (22) called the stages of the 
adoption process: awareness; interest; evaluation; trial; and
adoption. Extension workers in Louisiana program their efforts to 
coincide with different stages of the adoption process. Their 
objective is to meet human needs. Knowles (35) described the 
order of human needs as physiological or survival needs, safety 
needs, love and belonging needs, esteem needs, and the need for 
self actualization.
The diffusion of technology has been a concern of change 
agents for many years. Katz et al (33) defined diffusion as "The
process of disseminating and gaining utilization of an innovation 
by a specific individual or group." Change agents constantly in­
quire how new technology can best be communicated to their clientele 
and what methods of communication will most likely assist their 
clientele in adopting this technology and continuing its use.
Rogers (58) said, "Little is known about the effectiveness 
of demonstrations in securing adoption and in changing farmers’ 
attitudes." Gcllerman (20) suggests that effective motivation 
depends upon effective communication. Changing the environment is 
the most effective way to convince people that their environment 
is not what they think it is. The need for continued education 
increases as the environment changes. Knowles (35) demonstrated 
the need for continued education by showing the time-span of social 
change with respect to one individual life-span.
Prevailing theory assumes a structural notion of the diffusion 
process. Bertrand (5) described the basic unit of analysis as the 
individual within the social system, a person with status, roles, 
personality traits and other characteristics which exist in space 
and over extended periods of time. The individual is a composite 
of system effects which influence his behavior and explain his at­
titude toward innovations. System effects and individual charac­
teristics culminate in adopter categories.
Rogers and Shoemaker (59) categorize adopters of technology 
by innovativeness, the degree to which individuals adopt new ideas 
before other members of a social system. The order of those
adopting innovations was shown to be: innovator's, early adopters,
early majority, late majority, and laggards. Adopter characteris­
tics are found to be socio-economic status, personality variables 
and communication behaviors.
Rogers and Shoemaker (59) propose that the time dimension of 
the adoption process is involved in the innovation process, the 
innovativeness of the individual and the rate of adoption of innova­
tions in a social system. The diffusion effect and the rate of 
adoption depend upon the degree to which individual members form 
communicative tics. Rogers and Shoemaker (59) reason that communica­
tion integration influences diffusion, and diffusion affects rate 
of adoption.
Hall (23) studied the change agent and the user system. lie 
called the interaction of these collaborative linkage, ideally 
characterized by open communication, which allowed the change agent 
system to assess the individual users needs and select personalized 
intervention strategics based on that assessment. It is hypothe­
sized that different identifiable stages of concern exist about 
the level of use of an innovation. The users advancement to higher 
levels of use and concern is developmental. The intervention 
strategies of the resource system are aimed at answering the users 
concerns, arousing higher concerns and thereby advancing the level 
of use of the innovation.
Silver (64) draws from Tofflers' (67) analysis of Future
Shock and has gone another step with a suggested reconceptualiza­
tion of the diffusion process. The concept of equifinality by 
Bartalanffy (4) is a process by which the same final state may be 
reached from different initial conditions and in different ways.
The concept of mutual causation by Maruyama (39) is a process where 
elements influence each other simultaneously or altematingly.
These concepts free the change agent from the concept of closed 
systems, exclusively structural categories, and linear processes.
Knowles (35) lias found when individual needs are congruent 
with the aspirations of their change agent, more effective learn­
ing and change take place. The transfer of technology from a re­
search stage to the farmer has been the purpose of review to this 
point. Consideration should be given to the technology of the man­
agement practices which influence milk production and milk quality.
Milk Quality Parameters
Increased yield of milk from dairy herds is important for the 
economic survival of daily farmers. Skilled milking is known to be 
among the multitude of measures which increase milk yield. The 
quality of machine milking is judged by the completeness of milk 
recovery from the udder because it influences yield not only at the 
time, but also, at subsequent milkings. Therefore, neglecting any 
management practice which causes incomplete milking may lead to 
lowering the productive capacity of the cow.
Elliott (16, 17) summarized the literature on the effect of
complete milk out on secretion of milk and concluded the problem 
needs further investigation. Dodd (14) demonstrated incomplete 
milk out resulted in decreased production. When 75% of expected 
yield was taken from one quarter for 4, 8, and 20 days, yield 
diminished by 5%, 7-10%, and 15%-17% respectively. Schmidt (63) 
harvested 0.9 liter less milk than expected yield for 10 days and 
demonstrated a 6.5% reduction in subsequent milk yield. The loss 
increased to 12.6% when the amount harvested was 1.8 liter less 
than expected yield.
The basic index of machine milking is the completeness of 
milk letdown. Kashyap (32) showed the correlation (r=.83) between 
milk productivity per lactation and completeness of milk letdown. 
Vclitok (68) reasoned completeness of milk letdown was the principal 
factor that regulated intensity of milk secretion and the magni­
tude of increased yields of milk. Thiel et al (65) and Ponden (56) 
demonstrated that any event of disrupting milk letdown resulted in 
a large quantity of residual milk being retained in the udder. A 
regular retention of milk lowers the speed of secretion and reduces 
milk yield. This leads to a higher frequency of mastitis, shorten­
ing of the lactation period, gradual deterioration of the cow and 
premature cul1ing.
Philpot (51) has shown that neglecting to apply recommended 
udder health practices increased the incidence of mastitis and cost 
the average North Louisiana dairy farmer over $150.00 per cow 
annually. Blosser (6) shows total money losses to be divided as
follows:





Decreased Sale Value 4.9%
Increased Replacement Costs 8.0%
Philpot (51) demonstrated the greatest loss resulted from 
decreased milk production due to subclinical mastitis. This form 
of mastitis is important because it is 15 to 40 times more preva­
lent than the clinical form. Dobbins (12) reported that loss per 
cow exceeded $125 per year due to lost milk production, increased 
replacement cost, discarded milk, veterinary fees, drug cost, and 
extra labor.
Schalm (60) has defined mastitis as a disease complex having 
different causes, different degrees of intensity and variations in 
duration and residual effects. Most commonly, intramammary infec­
tions begin when pathogenic bacteria pass through the teat duct 
into the interior of the gland. Occurrence of mastitis in the 
cow is enhanced by management factors that favor spread of patho­
genic bacteria among cows. Peterson (47), Witzel (70), and Thiel 
(66) demonstrated the effect of overmilking. Opinions vary as to 
whether the milking machine causes bacteria to be refluxed through
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the streak canal into the cistern of the teat. Research has not 
demonstrated how bacteria pass through the streak canal and gain 
access to the interior of a mammary gland. When milk flow has 
ceased and the machine continues to operate, differential pressures 
between the outside and inside of the teat may establish a suction 
within the teat through a relaxed streak canal.
The normal streak canal of the teat has several anatomical 
features that serve as a barrier to penetration of bacteria. Adams 
(1) reported it is probable that bacteria entering the normal 
streak canal are prevented from multiplication and continuous 
survival therein. Adams (2) demonstrated the antistreptococci 
activity of bovine teat canal keratin. Little (38) reported under 
natural conditions the streak canal of cows was an effective barrier 
to the passage of pathogenic bacteria into the gland. Ormsbee 
(43) maintained that the higher incidence of mastitis infection at 
advancing age indicated a breakdown of the streak canal barrier. 
Philpot (54) compiled a list of mastitis causing agents. More 
than 90?o of the infections were caused by the pathogenic bacteria 
Staphylococcus aureus, Streptococcus agalactiac, Streptococcus 
dysga1 act iae, and Streptococcus uber is. Dodd (15) found the 
primary reservoirs of infectious organisms to be the infected 
quarters of other cows, lloare (26) named other reservoirs less 
conducive to bacterial growth than the interior of the udder which 
included the skin of the teats, udder, tonsils, vagina, and coat
of the animal.
Workers in Israel have demonstrated that adequate disinfec­
tion of milking machines, teats and lower udder reduced staphylococ­
cal mastitis. Lemau (36) has reported that infections could be 
eliminated from herds with as many as 100 cows. Philpot (51) has 
shown that teat dipping will reduce the rate of infection by about 
50%. The effect on level of infection is small over a short period 
of time. If all new infections could be prevented the level of 
infection would fall by less than one-third in a year. This ex­
plains why dairy farmers do not see quick results from the effect 
of teat dipping. Philpot (53) lias found that sodium hypochlorite 
at Vo and 4% and specific iodophor products at 0.51; were most 
effective. Teat dips containing oil as the principal vehicle were 
not shown to be effective. Products containing small amounts of 
lanolin and glyerine promote healthy condition of teat skin without 
significant loss of germicidal activity.
Plastridge (55) found a variety of reservoirs of infection; 
some of the more important ones were teat lesions, teat chapping, 
overmilking, undermilking, unsanitary inflations, milking machine 
malfunction and dirty udders. Jasper (28) has shown the number 
of bacteria required to induce mastitis in a normal quarter is very 
small. Newbould (41), Murphy (40), Porbcs (18), and Thiel (66) 
demonstrated the factors involved with infection were number of 
bacteria introduced, distance tbe organisms were placed within the
canal, elapsed time between Inoculation and first milking, and the 
age of the cow.
Philpot and Pankey (52) suggest that a good mastitis control 
program should cover the various aspects of milking equipment, 
milking procedures, milking parlor hygiene, and therapy. Milking 
equipment should function with less than two inch vacuum fluctua­
tion as measured at teat end during milking. Philpot (49) reported 
treatment has a place in mastitis control but it was far less im­
portant than prevention of the disease, bach case of mastitis 
presents a unique challenge and should command all the professional 
help available. Plastridge (55) suggested that vacuum be kept 
under 15 inches of mercury on the milking system. King ct al (34) 
suggested optimum pulsation rate should range from 40 to 70 cycles 
per minute and milk-to-rest pulsation ratio should vary from 50/50 
to 60/40.
The importance of the milking machine as a factor in the 
causation of mastitis remains a subject for debate mainly because 
of failure to duplicate changes in machine efficiency that develop 
under use. Nyham (42) and Wilson (69) reported the incidence of 
clinical mastitis increased when vacuum reserve was inadequate 
and when milk blocked the system, thus causing vacuum fluctuation 
at teat end. Schalm (60) reported that irrespective of whether 
or not bacteria can be rcfluxed into the teat cistern during 
mechanical milking, the teat cup inflation was a major fonnite
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for carrying pathogenic bacteria from cow to cow. Pearson (45, 46) 
found that no one factor or major formula existed for solving herd 
health problems. The most important contribution had to be made 
by the producer in the application of sound principles of dairy 
management and husbandry.
Mastitis tests are based on the physical examination of the 
udder and milk, chemical and microscopic examination of milk, and 
culturing for pathogenic bacteria. Brown (7) reported that bac­
teriological tests arc time-consi.un.ing and costly, but necessary, 
for proper control and treatment of infections with antibiotics or 
other therapeutic agents.
Inflammation is characterized by the accumulation of neutro­
phil leukocytes in addition to the leukocytes of blood origin. 
Epithelial cells from the udder increase in milk with mastitis in­
fections. The defense mechanism of leukocytes in milk was demon­
strated by .Jones (51) and Schalm (61), a sec-saw pattern of bacteria 
and leukocytes being typical, of chronic mastitis, it is common 
practice to count both leukocytes and epithelial cells and express 
the result as the number of somatic cells per milliliter of milk. 
Jasper (29) referred to the catalase test, Whiteside Test and the 
California Mastitis Test (QJT) as mastitis screening tests.
Screening tests are widely used in mastitis management and 
control programs. The CMT, in Standard Methods for the Eaxamination 
of Dairy Products (24) was described as a cow side test used to
detect udder infection and the degree of infection. The CMf re­
agent consists of a detergent plus a pi I indicator, broincresol 
purple. The reaction between detergent and DNA of cell nuclei is 
a measure of the number of somatic cells in milk. As cell concen­
tration increases the detergent and DNA react to a greater extent 
to form a gel, the higher the concentration of cells the more 
extensive the gelation. The degree of gelling lias been broken into 
categories of negative, trace, one, two and three, with higher 
numbers indicating more severe infection.
Schnicder (62) reported the relationship between bulk tank 
microscopic cell counts and the individual cow CMT reactions. Cell 
numbers in mixed herd milk were found to be predictable on the 
basis of the exponential increase of 3 to the powers of 0, 1, 2,
3, and 4 for each of the CMT scores. Thus, for the CMT scores nega­
tive (N), traces (T), 1, 2, and 3 the mean cell counts were found 
to be 100,000, 300,000, 900,000, 2,700,000 and 8,100,000 cells/ml 
respectively, by equating cell contributions for CMI'-N, CMT-T and 
CMT-1 milk to .100 percent of milk volume for 81 herd samplings, an 
average count of 300,000 cells/ml was found. High counts were 
therefore related primarily to the proportion of CMf-2 and CMf-3 
milk, especially the latter. It was predicted that for herds not 
to exceed 1,000,000 cells/ml in bulk tank milk, no more than 18 
percent of the tank milk volume or 20 percent of the individual 
composite cow samples could score CMF-2 and CMT-5. If a bulk tank
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scored CMT-3 at least 80 percent of the cows were predicted to re­
act as CMf-2 and CMT-3.
Philpot (50) reported the relationships between mastitis test 













Grey and Schalm (21) found an average loss in milk yield of 
6, 10, 16, and 24.5 percent for scores of trace, one, two, and 
three respectively. Daniel et al (9) reported an increase of one 
unit in CMT score brought about an average decrease of 49 pounds 
of milk per cow per month. Dobbins (13) measured production loss 
in pounds per quarter per day and for CMT scores negative, trace, 
one, two, and three reported losses to be 0, 0.96, 2.18, 3.88, and 
5.74 pounds respectively. Schalm (60) has reported that CMT cannot 
be a substitute for bacteriological procedures and that treatment 
of mastitis by infusion of antibiotics into glands was not to be 
based solely upon CMT score of milk.
Philpot's (48) data show milk production decreased 2.8 percent,
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11.4 percent, 25,6 percent, and 42.5 percent in quarters yielding 
CMT reaction of T (trace), 1, 2, and 3 respectively. Milk produc­
tion increased as much as 5.5 percent in a Ofr-O quarter as the 
CMr scores increased in the other quarters.
Philpot (54) recommended several practices to help achieve 
optimum milk delivery without injury to the udder, lie initiated 
"milk let down" by washing the udder and teats with warm water to 
remove any dirt, sanitized the udder, and dried the teats and lower 
udder with single service paper towels. A few streams of foremilk 
were removed from each quarter to check for abnormalities with a 
strip cup. Mien proper milk-let-down had occurred, generally with­
in one minute after washing began, milking machines were attached 
to the udder. Periodically the teat cups were adjusted during 
milking to insure that all quarters were properly milked. When milk 
flow slowed, machine stripping began immediately and a minimum of 
machine manipulation was used. Philpot (54) reported the problem 
of ovcrmilking cannot be overemphasized. The teat cups were removed 
as soon as milk Clow stopped, immediately following milking each 
teat was dipped in an effective teat dip solution. A proper teat 
dipping procedure reduced the incidence of new infections up to 
50 percent.
Philpot (52) reported where good control measures had been 
followed, need for therapy during lactation and the resulting loss 
of discarded milk was minimized. Dry cow therapy saved money by not
having to discard milk, it improved treatment efficiency through 
use of higher persistence antibiotics which reduced the number of 
dry period infections, permitted time for damaged tissue to re­
generate before freshening and reduced clinical mastitis at fresh­
ening by about 90 percent.
The Oval Tube Count, (OTC) and the Standard Plate Count 
(SPC) arc described in the thirteenth edition of Standard Methods 
for the Examination of Dairy Products (24). These methods are 
synonymous for bacterial enumeration. Studies have shown no 
significant difference between the OTC and SPC in measuring bac­
terial numbers below 200,000/ml and the difference was small for 
counts above 200,000/ml. Either procedure has been shown to 
adequately grade the milk supply in a market area.
Bucy et al (8) studied the relationship between keeping 
quality properties of Grade A raw milk and different methods of 
enumeration. Correlations between SPC results and three different 
keeping quality defects were found to be significant. These were 
gas production, off-odors, and "leathery-like fat." Randolph 
et al (57) showed a combination of two different bacterial methods 
was superior to any single method in detecting unsatisfactory milk. 
Hartley (25) found that farm inspection score and bacterial count 
were positively correlated.
Garrett (19) did research to determine if there were any 
differences in bulk tank raw milk quality when OTC limitations
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changed from 100,000 bacteria/ml to 50,000 bacteria/ml for bulk 
tank raw milk samples. He reported no significant differences. 
Correlations obtained between 74 variables comprising the farm 
inspection and corresponding OTC and WMT results were all found 
to be highly significant. Overall trends between farm inspection 
scores, OTC results, and WMT scores demonstrated an inverse rela­
tionship between fa mi inspection scores and OTC and WML results 
and a positive relationship between OTC and WMT results.
The Louisiana Dairy Extension Staff (10) makes some positive 
statements about dairy fanning in Louisiana during the current 
year. The milk-feed price ratio for 1977 was 1.60 which is the 
highest level since 1972. The current milk price and milk-feed 
price ratio are favorable for dairy farmers doing a better job of 
harvesting quality roughage, increasing pounds of milk per man hour 
and maintaining good reproductive efficiency. Dairy farmers with 
above average management should continue to make a good profit.
The review of literature provides an overview of milk pro­
duction practices and their relationships to milk quality. The 
study originated with a need to know the importance of recommended 
farm management practices and their relationships with milk 
quality. Provided information to indicate what happens when 
recommended dairy herd management practices related to milk quality 
are used, fanners should receive informational incentive to adopt 






The population in this study consisted of 72 dairy farmers 
in the North Central Extension Area of Louisiana, parishes of 
Bienville, Claiborne, Jackson, Lincoln, Union, and Webster.
Dairies by parish numbered 13, 28, 3, 12, 8 and 8 respectively.
The sample consisted of 50 farmers randomly selected from the 
population.
Data Collection
Data were accumulated from sanitarians and daiiy farmers. 
Data included oval tube counts for monthly bacteria levels, Wis­
consin Mastitis Test scores (WMT), and milk production reports. 
Data pertaining to dairy farmers were collected by personal inter­
view through a prepared questionnaire. The questionnaire was 
pre-tested in the parishes named. A personal interview data 
collection instrument was selected to reduce bias that could have 
been introduced by another type questionnaire. Complete data were 
obtained from 50 dairy farmers in the population.
Data Analysis
Dairy farmers were interviewed, data were collected from
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sanitarians, and responses were coded and recorded manually on IBM 
master sheets. Codes were checked, data were tabulated, and sta­
tistical tests were conducted using the facilities of the computer 
center at Louisiana State University.
Statistical analysis of data provided a study of the exist­
ing relationships between milk quality parameters and recommended 
management practices through the year and by periods. Relation­
ships between selected socio-economic factors of producers and 
quality of milk produced were included in the analysis. Data 
were analyzed for the relationships between dependent variables, 
bacteria and mastitis levels, and independent variables: screen 
for mastitis, dip teats after each milking, use single service 
towels, milk dry udders, follow a mastitis dry cow treatment pro­
gram, age of producers, level of education, years in dairying, 
number of milking machines per operator and number of cows in 
milking herd. The multiple regression procedure was used in the 
analysis of data. R-squares and F-values were studied to determine 
the amount of variation accounted for and the statistical signi­
ficance of the relationships. Correlation coefficients were 
calculated for the relationships among milk production, bacteria 
count and somatic cell count in each of four quarters. The first 
quarter was July through September. The second quarter was Octo­
ber through December. The third quarter was January through March. 
The fourth quarter was April through June. Four quality levels 
of bacteria and somatic cell counts were studied to determine the
distribution of dairy fanners who were or were not following the 
recommended practices at the various quality levels.
CHAPTER IV
Analysis of Data
Statistical analysis of data are presented under titles of 
specific objectives stated for the study.
Objective 1. To determine the relationships between selected 
socio-economic factors associated with producers and the quality of 
milk produced.
Age, Education, and Years in Dairying. The average age of 
dairy farmers in the North Central Extension Area of Louisiana was 
found to be 41.6 years. Table 1 in Appendix B shows 24 percent of 
the fanners were 30 years of age or less, 54 percent were 31 to 50 
years old, and the remaining 22 percent were over 50 years of age.
This data agrees favorably with the findings of Deere (11) who 
studied daily fanners in South Louisiana and found the average age 
of farmers in business to be 41.5 years. He reported 18 percent 
were less than 30 years old, 58 percent were between 31 and 50 years 
old, and 24 percent were over 50 years old.
Data were collected from 50 of 72 dairy fanners in Bienville, 
Claiborne, Jackson, Lincoln, Union and Webster Parishes. Numbers of 
dairies by parish were 13, 28, 3, 12, 8, and 8 respectively.
Educational levels attained by dairy fanners were varied: 4
25
26
percent of the farmers had less than 12 years schooling, 38 percent 
had high school diplomas, 36 percent held Bachelor of Art or Science 
degrees from college, and 2 percent had higher degrees. Table 2 
in Appendix B shows the levels of education achieved by farmers in 
the study.
Table 3 in Appendix B shows that 48 percent of the dairy farm­
ers had been in business 10 years or less, 20 percent had been in 
business 11 to 15 years, 14 percent had been in business 16 to 20 
years and 18 percent had been in business more than 20 years.
Deere (11) found the average farmer in South Louisiana had been in 
business 15.3 years. He reported 20 percent had been in business 
5 years or less and 54 percent had been in business more than 20 
years.
The statistical analysis for relationships between measures of 
milk quality and the personal characteristics, age, education and 
years in dairying are presented in TABLH I. The means, correlation 
coefficients and probability levels are shown. Statistically sig­
nificant relationships were not found between measures of milk 
quality and these characteristics.
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TABLE I
RELATIONSHIPS BETWEEN MILK QUALITY AND PERSONAL CHARACTERISTICS
OF TIE PRODUCERS
Correlation With Milk Quality Parameters
Personal
Characteristic Mean Bacteria Count Somatic Cell Count
r P r P
Age (years) 41.6 -.05 .75 .09 .53
Years of 
School 14.2 .09 .54 -.20 .16
Years in 
dairying 12.7 -.09 .54 .15 .28
Herd Size and Number of Milking Machines Per Worker. A study 
of the data shows that milking herds ranged in size from 32 to 230 
cows. The average herd had 107 milking cows and 27 dry cows. Table 
4 in Appendix B shows 8 percent of the farmers milked 50 cows or 
less, 48 percent milked less than 100 cows, 38 percent milked be­
tween 100 and 150 cows and 14 percent milked more than 150 cows. 
Deere (11) found the average number of cows per farm in South Lou­
isiana was 85.
The data collection instrument was designed to gather informa­
tion that could be useful in making judgments about the dairy 
operations. Information was gathered concerning the number of 
milking machines on each farm. Table 5 in Appendix B shows 22 
percent of the farms milked with 2 machines, 20 percent milked with
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3 machines, 18 percent milked with 4 machines, 26 percent milked 
with 6 machines and 14 percent of the dairy farmers in the North 
Central Extension Area of Louisiana use 8 milking machines.
Information presented in Table 6 in Appendix B shows 40 per­
cent of the farmers operated with one person in the milking parlor, 
52 percent of the farms operated with two persons in the milking 
parlor. The average was 1.7 workers in the milking parlor per farm.
The statistical analysis for relationships between measures 
of milk quality and selected characteristics of the dairy operation 
are presented in TABLE II. The means, correlation coefficients 
and probability level are shown. Statistically significant rela­
tionships were not found between measures of milk quality and these 
characteristics. The analysis does show an average of 1.7 milking 
machines per worker.
TABLE II
RELATIONSHIPS BETWEEN MILK QUALITY AND SELECTED CHARACTERISTICS OF
THE DAIRY OPERATION
Correlation with Milk Quality Parameters
Character­
istic Mean Bacteria Count Somatic Cell Count
r P r PNumber of 
Milking 
Machines per 
Worker 1.7 -.008 .95 -.09 .52
No. of Cows 107 .05 .73 .03 .86
29
Dairy farmers were asked about their plans relative to herd 
size. The data show that none of the fanners planned to decrease 
herd size. Table 7 in Appendix B shows 68 percent of the farmers 
planned to maintain herd size at current levels, 18 percent planned 
to expand by 25 milking cows and 12 percent planned to expand by 
50 or more cows. When data presented in Table 4 and 7 from Appendix 
B were combined, a 7 percent planned increase in herd size was found 
for the six parishes involved. A statistical analysis of data per­
taining to these factors was not made.
A comparison of production levels for the four periods showed 
fairly consistent production. Bacteria levels were more than 
doubled during the third and fourth periods and somatic cell counts were 
about the same for the duration of the study. Table 10 in Appendix 
B shows a comparison of production, bacteria, and somatic cell levels 
for each period.
Objective 2. To determine the level of adoption of recommended 
management practices.
Recommended farm management practices related to milk produc­
tion were studied to determine their effect on the milk quality 
parameters, bacteria level and somatic cell level. The frequency of 
recommended farm management practice use is shown in TABLE III from 
most used to least used practice. The order of use was (a) dip 
teats after milking, (b) sanitize udders befoi'e milking, (c) dry
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udders before milking, (d) use single service towels, (c) treat all 
quarters at drying off, (f) sanitize teat cups between cows, (g) ser­
vice milking system each six months and (h)screen for mastitis. The 
most widely used practice was dip teats after each milking, with 94 
percent of the farmers following the practice. The least used prac­
tice screen for mastitis was followed by only 30 percent of the 
farmers.
The questionnaire provided fanners with four possible re­
sponses with respect to screening for mastitis. Farmers were asked 
if foremilk was examined daily, weekly, occasionally, or not at all. 
Data show 30 percent of the farmers screened for mastitis, weekly 
or occasionally. Table 9 in Appendix B shows the different methods 
used and the number of farmers who used each method.
Data collected with respect to mastitis dry cow therapy show 
54 percent of the farmers treated all quarters at drying off, 24 
percent treated cows with records of infection during lactation, 2 
percent treated by CMT test, and 20 percent followed no program of 
diy cow therapy. Table 11 in Appendix B shows how mastitis dry cow 
therapy was practiced by fanners in the North Central Extension Area 
of Louisiana during 1977.
Data were collected to detennine what farmers did about check­
ing individual milking systems and equipment. Data in TABLE III 
show that 46 percent of the fanners followed the practice, 54 percent 
did not. Vacuum levels, pulsation rate, regulators and vacuum pump 
capacity were mentioned. A range of 2 to 26 months was found.
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Data show that 46 percent of the respondents followed the recommenda­
tion to check systems at least two times each year, 16 percent of 
the systems had not been checked in two years or more. Table 8 in 
Appendix B shows the frequency of servicing milking systems in the 
North Central Extension Area of Louisiana during 1977.
TABLE III
FREQUENCY OF RECOMMENDED FARM MANAGEMENT PRACTICE USE
Recommended Farm Management Number Number
of Farmers Percent of Farmers Percent 
________ Practice___________ Using_____ of Total Not Using of Tot a 1
Dip teats after milking 47 94$ 3 6$
Sanitize udders before milking 41 82$ 9 18$
Dry udders before milking 40 80$ 10 20$
Use single service towels 33 66$ 17 34$
Treat all quarters
at drying off 27 54$ 23 46$
Sanitize teat cups between cows 24 48$ 26 42$
Service to milking system 
every six months 23 46$ 27 44$
Screen for mastitis 15 30$ 35 70$
Objective 3. To determine the relationships between certain
herd management practices and the bacteria and somatic cell content 
of herd milk.
Results of the regression analysis between bacteria level and
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milk production practices are shown in TABLE IV. Bacteria level 
of milk produced by fanners who followed or did not follow the 
practice, F-values, probability levels, and r-squares are presented.
The data show that fanners who followed the selected recom­
mended practices produced milk with lower bacteria levels. The 
levels of bacteria in herd milk produced by fanners who did not 
follow recommended practices were higher for all the practices.
A statistically significant relationship was observed between 
bacteria level in herd milk and the recommended management prac­
tices, screen for mastitis (P<^.03) and sanitize udders before 
milking (P<.03). The difference between bacteria level in herd 
milk and the production practice, sanitize teat cups between cows, 
approached statistical significance (P^f.07). However, differences 
were not shown to be statistically significant between bacteria level 
in herd milk and management practices, dip teats after each milking, 
dry udders before milking, use single service towels, dry treat all 
quarters at drying off, service milking system every six months.
The difference between bacteria levels of herd milk produced by 
farmers demonstrates the need to follow recommended management 
practices. The r^ values indicate the relative variation accounted 
for by the several practices.
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TABLE IV
RELATIONSHIPS BETWEEN SELECTED HERD MANAGEMENT PRACTICES AND BACTERIA
COUNT YEARLY
Mean Bacteria Level 
(000/ml)
Practice
Following Not Follow- 
tlie ing the 
Practice Practice P P r2
Dip teats after 
each milking 29 35 .47 .49 .002
Sanitize udders 




before milking 30 37 .9 .33 .04
Use single ser­
vice towels 31 37 .51 .48 .002
Dry treat all 
quarters at dry­
ing off 16 20 1.17 .29 .04
Sanitize teat cups 
between cows 29 38 3.46 •07(a) .12
Screen for mastitis 26 42 5.3 .05 .2
Service of milk­





Results of the regression analysis between somatic cell level 
and milk production practices are shown in TABLE V. Somatic cell 
levels of milk produced by farmers who did or did not follow the 
practice, F-values, probability level and r-squares are presented.
Somatic cell levels were lower in all cases where recommended man­
agement practices were followed. A statistically significant dif­
ference (P <.04) was observed between somatic cell level in herd 
milk and the milk production practice, screen for mastitis. The 
recommended practice service milking system every six months shows 
a statistically significant difference (P <,01) with somatic cell 
level in herd milk. The difference between somatic cell level in 
herd milk and the production practice, sanitize udders before milk­
ing, approached significance (P<.08).
Data presented in TABLE V shows the other management practices 
studied did not show a statistically significant difference between 
somatic cell level and milk production levels. With all practices 
somatic cell levels were higher when the practice was not followed.
This indicates the importante of following recommended management 













Practice F P r2
Dip teats after 
each milking 12.3 13.9 .09 .76 .001
Sanitize udders 
before milking 11.4 14.1 3.2 .08(a) .18
Dry udders 
before milking 13.0 13.1 .08 .77 .004
Use single 
service towels 11.9 13.7 1.26 .27 .038
Dry treat all 
quarters at 
drying off 13.0 13.5 .01 .94 .001
Sanitize teat cups 
between cows 12.3 13.3 1.0 .32 .006
Screen for mastitis 11.3 14.2 4.33 . 04* .25
Service of Milk­





Results of the regression analysis between bacteria level in 
herd milk and production practices in all periods is shown in TABLE 
VI. A statistically significant (P<.03) relationship was found 
in the second period between bacteria level and the practice, dip 
teats after each milking. Data reported previously show this was 
the most widely used practice.
Analysis of data show a statistically significant (P<.01) 
relationship between bacteria level and the practice, sanitize 
udders, during the first and third periods. Data reported pre­
viously show 94 percent of the farmers followed the practice.
A relationship between the practice, sanitize teat cups be­
tween cows, and bacteria level in herd milk was shown during the 
second period (P^t.02). The relationship approached statistical 
significance during the fourth period. Data from this study show 
48 percent of the farmers followed the practice.
A relationship was observed between the practice, screen for 
mastitis, and bacteria level in herd milk during periods one, two, 
and four. The difference was statistically significant during the 
first period (P<r_.01) and during the second period (Pc .01) and 
approached statistical significance during the fourth period (P^t.ll). 
Data show 50 percent of the farmers followed the practice.
With respect to the other recommended production practices, 
there were no statistically significant differences between bacteria 
level in herd milk and adoption or non-adoption of production practice
TABLE VI




















Dip teats after 
each milking .006 .93 .001 4.84 A. 03 .14 . 32 .58 .01 .01 .91 .001
Sanitise udders 
before milking 17.3 .01™ .42 .50 .48 .015 12.12 .01** .50 .65 .42 .04
Dry udders 
before milking .58 .45 .001 1.34 .25 . 03 1.97 .16 .08 .68 .41 .04
Use single 
sendee towel .008 .93 .001 2.6 .11 .05 .001 .97 .001 .12 .73 .007
Dry treat all 
quarters at 
drying off 1.15 .29 . 003 2.45 .13 .004 0 1.0 0 .02 .88 .001
Sanitize teat 
cups between 
cows .37 ' .56 .008 5.87 .02* .17 .46 . 50 . .019 3.11 . 08 ̂  . 19
Screen for mas­
titis A A7.82 .01 .209 6.92
& *
.01 .21 .67 .42 .03 2.6 .11^.16
“ Significant at P<.05. ** Significant at P̂ Ll.01. [a] Approached significance
38
Results of the regression analysis between somatic cell level 
in herd milk and production practices during all periods are show 
in TABLE VII. A statistically significant (P<.01) difference was 
shown during the fourth period between somatic cell level in herd 
milk and the production practice, sanitize udders before milking. 
Data reported previously show 82 percent of the farmers followed 
the practice.
A statistically significant difference (P<\04) was shown 
during the second period between somatic cell level in herd milk 
and the practice, screen for mastitis. Data reported previously 
show 30 percent of the farmers followed the practice. Again in 
this analysis, the least followed practice, produced a statistically 
significant difference in milk quality.
With respect to the other recommended production practices, 
there was no statistically significant differences between somatic 
cell level in herd milk, adopters and non-adopters of production 
practices.
TABLE VII
RELATIONSHIPS BET1VEEN SELECTED HERD MANAGEMENT PRACTICES AND SOMATIC CELL COUNT RECORDED ON
A QUARTERLY BASIS


















Dip teats after 
each milking .07 .79 .006 1.27 . 26 .1 2.24 .14 . 2 . 03 .85 .01
Sanitize udders 
before milking 1.75 ? • —> .16 .123 .72 .01 1.79 .19 .16 6.54 .01** .18
Dry udders 
before milking .05 .82 .005 .267 .6 .02 .11 .73 .01 1.03 .31 .03
Use single 
service towel .40 . 53 .04 .001 .97 0 .88 . 36 .08 2.82 .1 .08
Dry treat all 
quarters at 
drying off .013 .9 .001 .015 .9 .001 0 1.0 0 1.29 .26 .03
Sanitize teat 
cups between cows .13 .72 .01 1.63 .21 .13 .75 .39 0 .1 .75 .01
Screen for mas­
titis 2.17 .15 .19 4.39 ft.04 .39 2.25 .14 ' .20 .1 .75 .01
* Significant at P<C.0S. ** Significant at P<1.01. (a) Approached significance.
E-valucs shown in TABLES IV, V, VI, AND VII did not approach 
or show statistically significant differences between bacteria and 
somatic cell level in herd milk and the recommended herd management 
practices, milk dry udders and use single service towels. The data 
show 80 percent of the farmers did dry udders before milking. 'ITie 
practice, use single service towels, was followed by 66 percent of 
the farmers, 34 percent of the farmers did not use single service 
towels. Where these two recommended practices had not been adopted 
higher levels of bacteria and somatic cells in herd milk were ob­
served.
The regression analysis did not show a relationship between 
bacteria and somatic cell level in herd milk and the recommended 
management practice, dry treat all quarters of cows at the end of 
lactation.
Objective 4. To determine the relationship between measures 
of milk quality and the adoption of recommended management practices.
Ob j ect i vc S. To determine the rclati cnsliip bet ween adopt ion 
of recommended management practices and levels of milk production.
Data related to objectives four and five are presented in 
combined form because both objectives are closely related.
Daily milk production was studied at four bacteria levels.
Data presented in TABLE VIII show 15 fanners produced more than 
4,000 pounds of milk daily and 18 farmers produced milk with bac­
teria level greater than 20,000 per ml.
Data were analyzed to study the differences between daiiy milk
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production levels in four bacteria quality groups. Production 
levels with the number of farmers who produced milk at four bac­
teria quality levels and average daily production at the four levels 
are presented in TABLE VIII.
The distribution of farmers in each of the quality groups are 
evenly distributed and show no differences.
TABLE VIII












<1,000 0 1 0 3 4
1,001 to 2,000 1 4 2 5 12
2,001 to 4,000 2 6 6 5 19
4,001 to 6,000 4 1 3 3 11
>  6,000 0 0 2 2 4
Group Totals n/ 12 15 18 50
Average Daily 
Production 3182 2650 3631 2804 3061
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Daily milk production was studied at four somatic cell levels. 
Data presented in TABLE IX show 15 farmers produced more than 4,000 
pounds of milk daily and 9 farmers produced milk with somatic cell 
level greater than 15 mm.
Data were analyzed to study the differences between daily milk 
production levels at four somatic cell levels. Production levels 
with the number of farmers who produced milk at four somatic cell 
levels and average daily production at the four levels are presented 
in TABLE IX.
Dairy fanners in each of the quality groups arc evenly dis­
tributed and little difference can be seen in any group.
TABLE IX
QUALITY GROUPS BY PRODUCTION LEVEL
Range of WMT Scores
Daily




15mm >  15mm
Total Dairy 
Farmers
^1,000 0 1 2 1 4
1,001 to 2,000 2 1 4 5 12
2,001 to 4,000 4 9 5 1 19
4,001 to 6,000 4 3 2 2 11
^  6,000 0 1 3 0 4
Group Totals 10 15 16 9 50
Average Daily
Production 3459 3169 3246 2352 3056
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TABLE X shows a comparison between adopters and non-adopters 
of recommended milk production practices in four bacteria quality 
levels. Data show how adoption or non-adoption of recommended milk 
production practices was related to the quality level of herd milk. 
The practice, dip teats after each milking, was followed by 94 per­
cent of the farmers. Little variation was found because only 6 
percent of the farmers did not follow the practice.
The practice, sanitize udders before milking, was followed by 
82 percent of the farmers. Most of the farmers who did not follow 
the practice produced milk with greater than 20,000 bacteria per ml 
of herd milk.
The practice, dry udders before milking, was followed by 80 
percent of the dairy farmers. A high percentage of both fanners who 
followed and fanners who did not follow the practice produced milk 
with less than 5,000 bacteria per ml of herd milk.
The practice, use single service towels, was followed by 66 
percent of the dairy farmers. About the same percent of both groups 
produced milk with less than 5,000 bacteria per ml of herd milk.
The practice, sanitize teat cups, between cows was followed 
by 48 percent of the dairy fanners.
A difference can tie seen in the percentage of farmers who 
produced milk in the different quality groups, especially at less 
than 5,000 bacteria per ml and greater than 20,000 bacteria per ml 
of herd milk.
The practice of dry treating all quarters at drying off was 
followed by 48 percent of the farmers. A diffei'cncc can be seen 
in the percentage of farmers who produced milk in each quality 
level especially at less than 5,000 bacteria per ml and greater 
than 20,000 bacteria per ml of herd milk.
The practice, screen for mastitis, was followed by 30 per­
cent of the fanners, 70 percent did not. A difference can be seen 
in the percent of farmers who followed or did not follow the prac­
tice at each quality level. The greatest difference was shown in 
the group with less than 5,000 bacteria per ml of herd milk and the 
group greater than 20,000 bacteria per ml of herd milk.
In general, following the recommended practice tended to be 
associated with lower bacteria level.
TABLE X
A COMPARISON OF ADOPTERS AND NON-ADOPTERS OF PRODUCTION PRACTICES










after Do 47 14' 23 26 36 100
milking Don’t 3 0 33 33 34 100
Sanitize
udders
before Do 41 17 27 30 26 100
milking Don't 9 0 11 11 78 100
Dry udders
before Do 40 34 19 22 25 100
milking Don' t 10 37 20 13 30 100
Use single
service Do 33 35 18 24 23 100
towels Don't 17 32 21 12 35 100
Sanitize 
teat cups 
between Do 24 21 17 16 22 100
cows Don't 26 3 31 19 42 100
Dry treat 
all quar­
ters at Do 27 45 17 16 22 100
drying off Don' t 23 25 16 20 39 100
Screen for Do 15 34 33 27 6 100
mastitis Don' t 35 5 20 26 49 100
Do = °6 Fanners who adopted the practice 
Don't= °6 Farmers who did not adopt the practice
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TABLE XI shows a comparison between adopters and non-adopters 
of recommended milk production practices in four somatic cell quality 
levels. Data show how adoption or non-adoption of recommended milk 
production practices affected the quality level of milk.
The main practice, dip teats after each milking, was followed 
by 94 percent of the farmers. Little variation was found between 
adopters and non-adopters because only 6 percent of the farmers 
did not follow the practice.
The practice, sanitize udders before milking, was followed 
by 82 percent of the fanners, while 18 percent of the farmers did 
not follow the practice. A difference can be seen in the percent 
of fanners in each group who produced milk in the different quality 
levels. The greatest percent of non-adopters was found in the 
level greater than 15 mm.
The practice, dry udders before milking, was followed by 80 
percent of the dairy farmers, 20 percent did not follow the prac­
tice. A difference can be seen in the percent of fanners in each 
group who produced milk in the different quality levels. The 
greatest percent of non-adopters produced milk at a level greater 
than 15 mm.
The practice, use single service towels, was followed by 66 
percent'of the fanners, 34 percent of the fanners did not follow 
the practice. A difference can be seen in the percent of farmers 
in each group who produced milk in the different quality levels.
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The greatest percent of non-adopters were in the high group.
The practice, sanitize teat cups between cows, was followed 
by 48 percent of the farmers, while 52 percent of the farmers did 
not follow the practice. The percent of non-adopters was about 
the same in each quality level. Some variation can be seen in the 
adopter group.
The practice, dry treat all quarters at drying off, was fol­
lowed by 54 percent of the farmers, while 46 percent of the farmers 
did not follow the practice. Hie greatest percent of farmers who 
folloivcd the practice were found in the less than 8 mm level. The 
greatest percent of non-adopters was found in the greater than 
15 nun level.
The practice, screen for mastitis, was followed by 30 percent 
of the farmers, while 70 percent of the farmers did not follow the 
practice. Most of the farmers who followed the practice were in 
the less than 8 mm level. The greatest percent of farmers who did 
not follow the practice were in the quality level 12.1 to 15 mm.
In general, following the recommended practices tended to be 
associated with lower somatic cell level.
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TABLE XI
A COMPARISON OF ADOPTERS AND NON-ADOPTERS OF PRODUCTION PRACTICES 
AT FOUR SOMATIC CELL QUALITY LEVELS








after Do 47 23 31 27 19 100
milking Don't 3 0 0 100 0 100
Sanitize
udders
before Do 41 22 34 32 12 100
milking Don' t 9 12 11 33 44 100
Dry udders
before Do 40 27 33 26 14 100
milking Don' t 10 22 29 9 40 100
Use single
service Do 33 32 29 9 20 100
towels Don' t 17 33 26 22 40 100
Sanitize 
teat cups 
between Do 24 16 38 33 13 100
cows Don' t 26 23 23 31 23 100
Dry treat 
all quar­
ters at Do 27 33 26 22 19 100
drying off Don' t 23 12 20 30 38 100
Screen
for Do IS 40 46 14 0 100
mastitis Don't 35 13 22 40 25 100
Do = Farmers who adopted the practice
Don't = Fanners who did not adopt the practice
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Objective 6. To determine the relationship between milk 
production and milk quality parameters.
A study was made of the relationship between somatic cell 
count in herd milk and milk production in successive periods. 
Analysis of data presented in TABLE XII shows no statistically 
significant correlation between somatic cell count and milk pro­
duction in successive periods.
TABLE XII








WMT (quarter 1) 
Production (quarter 2) .14 .35
WMT (quarter 2) 
Production (quarter 3) .22 .11
WM1 (quarter 3) 
Production (quarter 4) .10 .49
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TABLE XIII shows the correlations between milk production, 
bacteria level and somatic cell level in herd milk within each 
period.
Bacteria level in herd milk was positively correlated with 
somatic cell level in the first, second, and third periods. The 
relationship was statistically significant in period one (P^.05), 
in the second period (P<^.05), and in period three (P^.01).
Somatic cell level and milk production were negatively cor­
related within all periods. A statistically significant relation­
ship was observed only in the second period (Pc.05).
The relationship between bacteria level in herd milk within 
the quarter and production approached significance during the 
second period (P 25). Data show that where the correlation 
between bacteria and somatic cell level was significant, a negative 
correlation was found between somatic cell level and production. 
This agrees with findings by Blosser (6) who reported that as bac­
teria level in herd milk increases, somatic cell level increases 
and milk production decreases.
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TABLE XIII










* A (a) •A ABacteria level .30 0 .41 -.25 .41 -.11 .10 0
Somatic Cell Level -.19 1 0-1 o * 1 • O CO -.12
* Significant P<^.05 
** Significant P<T. 01
(a) Approached Significance
CHAPTER V
Summary, Methodology, Findings, Conclusions, and Implications 
Summary
This study originated with a desire to know how recommended 
farm management practices influenced bacteria level, somatic cell 
level and milk production levels on dairy farms in the North Central 
Extension Area of Louisiana. The parishes were Bienville, Clai­
borne, Jackson, Lincoln, Union, and Webster.
The major concern of the study was to determine the relation­
ship of certain selected milk production practices and the milk 
quality parameters, bacteria level, and somatic cell level.
Specific objectives for the study were:
1. To determine the relationships between selected socio­
economic factors associated with producers and the 
quality of milk produced.
2. To determine the level of adoption of recommended 
management practices.
3. To determine the relationships between certain herd 
management practices and the bacteria and somatic cell 
content of herd milk.
4. To determine the relationship between measures of milk 




5. To determine the relationship between adoption of recom­
mended management practices and levels of milk production.
6. To determine the relationship between milk production 
and milk quality parameters.
Methodology
The population in this study consisted of 72 dairy farmers 
in Bienville, Claiborne, Jackson, Lincoln, Union, and Webster 
Parishes. The sample consisted of 50 farmers randomly selected 
from the population.
Data were accumulated from sanitarians and dairy farmers. It 
included oval tube counts for monthly bacteria levels, Wisconsin 
Mastitis Test scores (WMT) for somatic cell levels, and milk pro­
duction reports.
Statistical analyses were made to study the relationships 
between milk quality parameters and recommended farm management 
practices. The multiple regression procedure was used to determine 
relationships between the dependent variables, bacteria and somatic 
cell level, and the independent variables; (a) screen for mastitis,
(b) dip teats after each milking, (c) use single service towels,
(d) milk dry udders, (e) sanitize udders (f) sanitize teat cups,
(g) follow a mastitis dry cow treatment program, and (h) regularly 
service milking system. Simple linear correlation was used to
study the association among levels of milk production, bacteria 
count and somatic cell count.
Findings
1. The average age of dairy farmers was 41.6 years.
2. Formal education level of dairy farmers was 14.02 years.
3. The average number of years fanners were in business 
was 12.7 years.
4. The average size herd was 107 milking cows and 27 dry 
cows.
5. Average production was 9000 pounds of milk per cow 
per year.
6. 'Hie data showed as bacteria and somatic cell counts 
increased, production decreased; conversely, as bacteria 
and somatic cell counts decreased, production increased. 
Economic loss per cow was estimated at an average of
$50 per cow per year between the average production level 
of adopters and non-adopters of recommended practices as 
inferred from somatic cell count levels.
7. Dairy fanners milked cows with an average of 1.7 milking 
machines per worker in the milking parlor.
8. The socio-economic factors of age, education, years in 
dairying, herd size, and number of milking machines per 
worker did not have a statistically significant relation­
ship with bacteria level or somatic cell level of milk
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produced.
9. Dairy farmers in the North Central Extension Area of 
Louisiana adopted and continued the use of selected 
recommended production practices in the following order 
of frequency of adoption: (a) dip teats after each
milking, (b) sanitize udders before milking, (c) dry 
udders before milking, (d) use single service towels, (e) 
treat all quarters at drying off, (f) sanitize teat cups 
between cows, (g) service the milking system every six 
months, and (h) screen for mastitis.
10. A statistically significant relationship was observed 
between bacteria level, somatic cell level and certain 
recommended management practices. The practices were 
(a) screen for mastitis, (b) sanitize udders before 
milking, (c) sanitize teat cups between cows, and (d) 
service the milking system every six months. For these 
practices, as well as for the other practices where 
statistically significant relationships were not found, 
bacteria counts and somatic cell counts of milk were 
considerably lower where the practices were adopted.
11. Milk quality parameters were studied at four levels of 
bacteria and somatic cell counts. Adopters and non­
adopters of selected recommended management practices 
were fairly evenly distributed through all quality groups.
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Differences were observed between adopters and non­
adopters of selected practices within the respective 
groups. Little difference was observed in the milk 
production level among the quality groups.
12. Correlations between the bacteria level, somatic cell 
level and production in successive quarters were not 
statistically significant. However, within certain 
quarters statistically significant correlations were 
observed. When the correlation between bacteria level 
and somatic cell level was significant, a negative cor­
relation was found between somatic cell level and produc­
tion. This indicates that as bacteria level increased, 
somatic cell level increased and production decreased.
Conclusions, Implications
Prom the findings of the study, certain conclusions were 
drawn which have implications for Extension Education work in the 
dairy programs in Louisiana.
1. Fanners in the North Central Extension Area of Louisiana 
are fairly homogenous in socio-economic make-up. A review 
of literature shows findings are general enough to apply 
state wide.
2. Teaching efforts in the area of milk quality improvement
57
should emphasize those selected farm management prac­
tices which were found to be at lower levels of adoption. 
These practices in the order of subject matter priority 
are: (a) screen for mastitis, (b) service the milking
system every six months, (c) sanitize teat cups between 
cows, (d) treat all quarters when cows are turned dry,
(e) use single service towels, (f) dry udders before 
milking, (g) sanitize udders before milking, and (h) dip 
teats after each milking.
3. The use of selected recommended practices resulted in 
lower levels of bacteria and somatic cells in herd milk. 
Bacteria and somatic cell levels in herd milk are good 
indicators of the intensity of recommended management 
practice use.
4. Dairy farmers who follow selected recommended farm 
management practices are likely to receive increased 
economic returns through higher levels of milk production.
5. Bacteria and somatic cell level in herd milk are in­
versely related to the level of milk production.
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LOUISIANA STATE UNIVERSITY
Cooperative Extension Service 
P. 0. Box 299, Phone 927-3110 
Homer, Louisiana 71040
Survey of




Age______________________Years of School ing_
Do you or family members do all the milking?
Are you or a family member certified to use
Restricted Use Pesticides: YES______ NO
Who is your County Agent? ____________________________
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2. What are the plans for your milking herd?
Stay about the same size
Plan to increase________
Plan to decrease________





4. Number of milking units
Number of operators at milking
Are teat cups sanitized between cows?
Do you sanitize two or four cups at a time?
3. Are udders sanitized before milking? YF.S_________ N0_
Name the sanitizer solution
6. Do you dry the udder before machines are attached?
YES NO
7. Are single service paper towels used on each cow?
YES NO
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(4) Pay no attention_
9. Do you cut off vacuum at the claw before
teat cups are removed? YES_____________ NO
10. Are teats dipped after each milking? YES__________ N0_
Name the teat dip solution______________________
If you discontinued teat dipping, why?
11. Check the kind of mastitis dry cow treatment 
program you are using:
(1) Treat all cows at drying off______
(2) Treat cows with record of infection
(3) No treatments_____________________
COMMENTS
]2. How do you detect mastitis?
13. List the date your milking system was last serviced, 
(vacuum level and capacity checked, pulsators, 
controller, releaser, etc.)___________________
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Not s a t i s f y i n g ____











17. Check how often you use the extension Service as a
source of information regarding dairy produc­







Age Groups of Dairy Farmers in the North Central Extension Area,
Louisiana, 1977




23 to 30 12 12 24 24
31 to 40 12 24 24 48
41 to 50 15 39 30 78
51 to 60 -8 47 16 94
61 to 75 3 50 6 100
Mean 41.6 years
TABLE 2
Formal Education Level of Dairy Farmers in the 
tension Area, Louisiana, 1977
Northi Central Ex-




8 to 11 2 2 4 4
12 19 21 38 42
13 2 23 4 46
14 7 30 14 60
15 1 31 2 62
16 18 49 36 96
Higher




Number of Years Farmers Have Been in the Dairy Business in the North 
Central Extension Area, Louisiana, 1977






1 to 5 15 15 30 30
6 to 10 9 24 18 48
11 to 15 10 34 20 68
16 to 20 7 41 14 82
21 to 25 6 47 12 94
25 to 33 3 50 6 100
Mean 12.7













32 to 50 4 4 8 8
51 to 99 20 24 40 48
100 to 151 19 43 ■ 38 86
152 to 181 3 46 6 94
182 to 230 4 50 8 100
Mean 107 milking cows
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TABLE 5
Number of Milking Machines on Each Farm in the North Central Exten­









2 11 11 22 22
3 10 21 20 42
4 9 30 18 60
6 13 43 26 86
8 7 50 14 .100
TABLE 6
Number of Workers in the Milking Parlor in the North Central Exten­









1 20 20 40 40
2 26 46 52 92
3 3 49 6 98




Plans Relative to Herd Size by Farmers in the North Central Exten­
sion Area, Louisiana, 1977
Planned Number of
Increase in Fanners Planning Cumulative Percent Cumulative
Number of Cows to Increase________ Frequency of Total Percent
0 34 34 68 68
25 9 43 18 86
35 1 44 2 88
50 2 46 4 92
65 1 47 2 94
75 1 48 2 96
100 2 50 4 100
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TABLE 8
Frequency of Servicing Milking Systems in the North Central Exten­
sion Area, Louisiana, 1977
Months Since Cumulative Percent Cumulative
Last Service Frequency Frequency of Total Percent
2 5 5 10 10
4 9 14 18 28
6 9 23 18 46
8 2 25 4 50
10 3 28 6 56
12 7 35 14 70
14 6 41 12 82
21 1 42 2 84
24 6 48 12 96
26 2 50 4 100
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TABLE 9
Number of Farmers Who Screened for Mastitis by Method and Frequency 
of Screening in the North Central Extension Area, Louisiana, 1977
Frequency of Screening
Screening Method Daily Weekly Occasionally Never
Forestrip 6 3 2 0
Strip Cup 0 2 1 0
CMT 0 0 1 0
No examination 0 0 0 35
Total Farmers 6 5 4 35
Percent of Total 12 10 8 70
TABLE 10
Quarterly Levels of Milk Production, Bacteria Count and Somatic 
Cell Count in the North Central Extension Area, Louisiana, 1977
Quarter
Number






First 3054 13.6 12.4
Second 3377 12.3 11.3
Third 3028 27.4 12.4
Fourth 2959 29.9 12.1
Average 3105 20.8 12.1
TABLE 11
Mastitis Dry Cow Therapy Practiced by Fanners in the North Central 
Extension Area, Louisiana, 1977
All Quarters Quarters with CMT No
At Drying Off Records of In- Screen Treat­
fection ment Total
Number of 
Farmers 27 12 1 10 50
Percent 
of Total 54 24 2 20 100
APPENDIX C
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The author was bom July 26, 1932 near Dunn, Louisiana. He 
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with a B. S. degree in General Agriculture May, 1961.
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and Dairy Management January, 1965. He was employed by Louisiana 
State University and the Dairy Herd Improvement Center as Instructor 
and Laboratory Supervisor after graduation.
In 1966 he moved to Claiborne Parish with the Louisiana Co­
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